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(54) 10 CARD 



(57) An IC card capable of effectively preventing 
electrostatic breakdown of an IC even when it is 
charged with static electricity is provided. In the I C card, 
a discharging member (2 to 5) of a non-insulator is pro- 
vided at a portion of IC card (1). Thus, even when IC 
caid (1) is charged with static electricity, discharge cur- 
rent of static electricity is discharged through discharg- 
ing member (2 to 5), so that the discharge current is 
effectively prevented form flowing into IC (101). As a 
result, even when IC card (1) is charged with static elec- 
tricity, electrostatic breakdown of 10 (101) is prevented, 
whereby breakdown or malfunction of entire IC card (1) 
is avoided. 
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Description 
Teclinical Field 

[0001] The present invention relates to IC cards, 
and more specifically to an IC card including an inte- 
grated circiit (IC) for performing data transmission. 

Background Art 

[0002] Some IC cards perform data transmission 
with a terminal electrically connected to a control por- 
tion, while others perform data transmission In a non- 
contact state. In the non-contact type IC card, power is 
obtained form a radio wave from an antenna for trans- 
mission of information stored in the internal non-volatile 
memory. Such non-contact type IC card is used for a 
gate of the ski lift, gate at the station and sorting of par- 
cels and the like. 

[0003] Fig. 6 is a schematic diagram showing a 
structure of a conventional non-contact type IC card. As 
shown in Fig. 6, a conventional non-contact type IC card 
1 includes an IC 101 and an antenna 102 connected to 
IC 101. IC 101 and antenna 102 are contained in IC 
card 1 . IC card 1 is generally formed of an insulating 
material such as polyester or vinyl chloride. The non- 
contact type IC card as shown in Fig. 6 is generally 
referred to as an RFID (Radio Frequency ID Card). 
[0004] The structure of the above described IC card 
1 tends to be subjected to static electricity, which may in 
some cases cause a change in data stored in the non- 
volatile memory in IC 101. More specif ically, IC card 1 is 
formed of the insulating material and has high resist- 
ance, whereas IC 101 and antenna 102 are both con- 
ductive and have lower resistance as compared with IC 
card 1 . Thus, when static electricity or the like is exter- 
nally transferred to IC card 1 , discharge cun-ent of the 
static electricity may flow into IC 101 and antenna 102. 
If the discharge current of static electricity flows into IC 
101 and antenna 102. electrostatic breakdown of IC 101 
is caused. As a result, breakdown and malfunction of 
the entire portion of IC card 1 are disadvantageously 
caused. 

[0005] More specifically, as shown in Fig, 7, for 
example, assume that a portion A of IC card 1 is held by 
a person charged with static electricity when a portion B 
is grounded. In this case, discharge current of static 
electricity first flows into that portion of insulating mate- 
rial at the surface of IC card 1 which is positioned at A. 
and then into IC 101 and antenna 102 of IC card 1 for 
being discharged from portion B. This may lead to a 
problem associated with breakdown of the entire card 
including IC 101 and antenna 102. Such problem also 
arises, for example, when a ground rod is brought closer 
to the electrically charged card. 
[0006] The present invention is made to solve the 
aforementioned problem, and it is an object to provide 
an IC card capable of effectively preventing electrostatic 



breakdown of an IC even when the IC card is charged 
with static electricity. 

Disclosure of invention 

5 

[0007] An IC card according to the present inven- 
tion includes an integrated circuit (IC) and is character- 
ized in that a portion thereof is provided with a 
discharging member of a non-insulator. Such provision 

10 of the discharging member of the non-insulator enables 
discharge current of static electricity to be discharged 
through the discharging member, thereby effectively 
preventing the discharge cun^ent from flowing Into the 
integrated circuit even when the IC card is charged with 

15 static electricity. Thus, electrostatic breakdown of the 
integrated circuit is prevented even when the IC card is 
charged with static electricity, so that breakdown or mal- 
function of the entire IC card is prevented. In the above 
structure, the discharging member may be provided in a 

20 prescribed region other than that where the integrated 
circuit of the IC card is arranged. In the above structure, 
the discharging member may include a metal layer 
formed on an inner surface of a through hole in the IC 
card. In the above structure, the discharging member 

25 may have a thickness which is at least greater than 
those of the antenna and integrated circuit (IC). In the 
above structure, the discharging member may be pro- 
vided at a periphery of the !C card. In the above struc- 
ture, the discharging member may be provided on the 

30 surface of the IC card in a mesh like manner. More pref- 
erably, in the above structure, the discharging member 
is provided to surround the integrated circuit. Such pro- 
vision of the discharging member to surround the inte- 
grated circuit also enables the static electricity to be 

35 discharged through the discharging member surround- 
ing the integrated circuit when the IC card is charged 
with the static electricity, so that the discharge current is 
prevented from flowing into the integrated circuit. In 
other words, the discharging member functions as a 

40 shield for protecting the integrated circuit. More prefera- 
bly, in any of the above mentioned structures, the non- 
insulator forming the discharging member may be any 
of conductive rubber, conductive resin, conductive coat- 
ing and metal. 

45 

Brief Description of Drawings 
[0008] 

50 Fig. 1 is a schematic diagram showing a non-con- 
tact type IC card according to a first embodiment of 
the present invention. 

Fig. 2 is a schematic diagram showing a non-con- 
tact type IC card according to a second embodi- 
55 ment of the present invention. 

Fig. 3 is a schematic diagram showing a non-con- 
tact type IC card according to a third embodiment of 
the present invention. 
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Fig. 4 is a schematic diagram showing a non-con- 
tact type IC card according to a fourth embodiment 
of the present invention. 

Fig. 5 is a partial cross section showing the IC card 
according to the fourth emfcxxiiment shown in Fig. 
4. 

Fig. 6 is a schematic diagram showing a conven- 
tional non-contact type IC card. 
Fig. 7 is a schematic diagram shown in conjunction 
with a problem of the conventional non-contact type 
IC card. 

Best Mode for Carrying Out the Invention 
First Embodiment 

[0009] Fig. 1 is a schematic diagram showing a 
non-contact type IC card according to a first embodi- 
ment of the present invention. As shown in Fig. 1, in the 
first embodiment, an IC card 1 includes an IC 101 and 
an antenna 102 as in the conventional IC card. In the 
first embodiment, a discharging member 2 of a non- 
insulator is provided in a prescribed region of IC card 1 
including an insulating material such as polyester or 
vinyl chloride. The non-insulator in the present invention 
refers to metal such as copper, conductive rubber, con- 
ductive resin, conductive coating or the like. 
[0010] Discharging member 2 according to the first 
embodiment may be formed for example by providing a 
through hole as a through hole in the printed circuit 
board and forming metal such as copper on the inner 
surface of the through hole. When the through hole is 
not formed, it is desirable that the.discharging member 
2 has a thickness which is at least greater than those of 
antenna 102 and IC 101. More specifically, when the IC 
card has a thickness of 0.76 mm, antenna 102 has a 
thickness of 0.2 mm to 0.3 mm and IC 101 has a thick- 
ness of 0.3 mm, discharging member 2 preferably has a 
thickness of at least 0.3 mm. Thus, as the thickness of 
discharging member 2 is greater than those of antenna 
102 and IC 101, the discharge current of static electric- 
ity readily flows into discharging member 2 when IC 
card 1 is charged with static electricity. 
[0011] Although discharging member 2 is provided 
only at one portion in Fig. 1 , such discharging member 
2 may be provided at several portions. If discharging 
members 2 are provided at several portions, the dis- 
charge current of static electricity more readily flows into 
discharging member 2, so that the discharge current is 
more effectively prevented from flowing into IC 101 and 
antenna 102. 

[0012] As described above, in the embodiment 
shown in Rg. 1 , as discharging member 2 of a non-insu- 
tator is provided in a region other than that where IC 101 
and antenna 102 of IC card 1 including insulating mate- 
rial is provided, the discharge current of static electricity 
more readily flows into discharging member 2 when IC 
card 1 is charged with static electricity. As a result, the 



discharge current is effectively prevented from flowing 
into IC 101 and antenna 102. Accordingly, electrostatic 
breakdown of IC 101 is prevented even when IC card 1 
is charged with static electricity, so that the problem 
5 associated with the breakdown or malfunction of the 
entire IC card 1 is avoided. 

Second Embodiment 

10 [0013] Fig. 2 is a schematic diagram showing a 
non-contact type IC card according to a second embod- 
iment of the present invention. Referring to Fig. 2, in the 
second embodiment, a discharging member 3 of a non- 
insulator is provided at a periphery of iC card 1 . Dis- 

15 charging member 3 may be for example in a coil like 
form. As in the above^ described first embodiment, such 
provision of discharging member 3 at the periphery of 
IC card 1 also enables discharge current of static elec- 
tricity to flow into discharging member 3 when IC card 1 

20 is charged with static electricity, whereby the discharge 
current is effectively prevented from flowing into IC 101 
and antenna 102. Thus, the problem associated with 
electrostatic breakdown of IC 101 when IC card 1 is 
charged with static electricity is avoided. 

25 

Third Embodiment 

[0014] Fig. 3 is a schematic diagram showing a 
non-contact type IC card according to a third embodi- 

30 ment of the present invention. Referring to Fig. 3. in the 
third embodiment, a mesh (net) like discharging mem- 
ber 4 of a non-insulator is arranged on front and back 
surfaces and ends of IC card 1 including an insulating 
material. Such mesh like discharging member 4 can 

35 readily be formed, for example, by providing a conduc- 
tive pattern with printing. As in the above described first 
and second embodiments, the provision of such mesh 
like discharging member 4 of the non-insulator also 
enables the discharge current of static electricity to flow 

40 into the mesh like discharging member 4 when IC card 
1 is charged with static electricity, so that the discharge 
current is effectively prevented from flowing into IC 101 
and antenna 102. Thus, when IC card 1 is charged with 
static electricity, electrostatic breakdown of IC 101 is 

45 prevented. As a result, the problem associated with mal- 
function or the like of the IC card is effectively avoided. 

Fourth Enrftsodiment 

so [0015] Fig. 4 is a schematic diagram showing a 
non-contact type IC card according to a fourth embodi- 
ment of the present invention, and Fig. 5 is a partial 
cross section of the card shown in Fig. 4. Referring to 
Figs. 4 and 5. in the fourth embodiment, a discharging 

55 member 5 of a non-insulator is provided to surround IC 
101 except for a terminal portion. In other words, dis- 
charging member 5 is provided to shield IC 101. As in 
the above described first to third embodiments, the pro- 
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vision of discharging member 5 of the non-insulator to 
shield IC 101 also enables the discharge current of 
static electricity to flow into discharging member 5 when 
IC card 1 is charged with static electricity, so that dis- 
charge current 5 is effectively prevented from flowing 
into IC 101. Thus, electrostatic breakdown of IC 101 is 
effectively prevented when IC card l is charged with 
static electricity. As a result, malfunction or the like of IC 
card 1 is avoided. Referring to Fig. 5, It is noted that 
when the thickness of IC card 1 is 0.76 mm and the 
thickness of IC 101 is 0.3 mm, the thickness of dis- 
charging member 5 is preferably about 0.5 mm. As in 
the case of the first embodiment, metal such as copper, 
conductive rubber, conductive resin or conductive coat- 
ing may be used for the non-insulator of discharging 
member 5. 

[001 6] It is noted that although the non-contact type 
IC card has been described in each of the above first to 
fourth embodiments, the present invention is not limited 
to this and may be applied to a contact type IC card. In 
addition, the term "IC card" used in the present inven- 
tion may include a card in a disk like shape, module like 
configuration or the like. 

[GDI 7] As in the foregoing, according to the present 
invention, electrostatic breakdown of the IC is effectively 
prevented even when the IC card is charged with static 
electricity, so that breakdown or malfunction of the 
entire IC card can be avoided. 



7. The IC card according to claim 1 , wherein said dis- 
charging member (5) is arranged to surround said 
integrated circuit. 

5 8. The IC card according to any of claims 'l to 7, 
wherein said non-insulator of said discharging 
member (2, 3, 4, 5) is any of conductive rubber, 
conductive resin, conductive coating and metal. 

10 Amended claims under Art. 1 9.1 . POT 



1. (Amended) An IC card including an integrated 
circuit, including a discharging member (2, 3, 4. 5) 
of a non-insulator at a portion thereof, said non- 
insulator forming said discharging member (2, 3, 4. 
5) being any of conductive rubber, conductive resin, 
conductive coating and metal. 



15 



20 



25 



8. (Canceled) 



Claims 



30 



4. 



An IC card including an integrated circuit, charac- 
terized in that a portion thereof is provided with a 
discharging member (2, 3, 4. 5) of a non-insulator. 

The IC card according to claim 1 , wherein said dis- 
charging member (2) is provided in a prescribed 
region other than that where said integrated circuit 
(101) of said IC card is provided. 

The IC card according to claim 1 or 2, wherein said 
discharging member (2) includes a metal layer 
formed on an inner surface of a through hole 
formed in said IC card. 

The IC card according to claim 1 or 2, wherein said 
discharging member (2) has a thickness at least 
greater than thicknesses of an antenna (102) and 
said integrated circuit (101). 

The IC card according to claim 1 . wherein said dis- 
charging member (3) is arranged at a periphery of 
said IC card. 



35 



40 



45 



SO 



The IC card according to claim 1 . wherein said dis- 
charging member (4) is arranged in a mesh like 
manner on a surface of said IC card. 



55 
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FIG. 3 




BNSCXXID: <EP.^ 1 008951 A1J_> 



6 



EP 1 008 951 A1 






7 



BNSOOCID: <EP. 



.1008951A1J_> 



EP 1 008 951 A1 



INTERNATIONAL SEARCH REPORT 



loternalioiul applicatioD No. 

PCT/JP97/04506 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. Cl^ G06K19/077 
According to Inteniationai Patent aMtificatioo (IPC) or lo both national dassification and IPC 



B. HELDS SEARCHED 



Mioimum dooumeouiioo tcMtviwi (da»iric.iioo syMem followed by dassificttion symbols) 

Int. . Cl^ G06K19/00-19/077 



DocumeDUtioD seardied othef thso miniinvD documeauiioo to the exieoc ««* documents are indaded in the fields seardied 

Jitsuyo Shinan Kpho "'j 3 {^^t 

Kokai Jitsuyo Shjnan Koho 1^71 

Toroku Jitsuyo Shinan Koho 1994 i^i^tt 



Electronic data base 



consulted during the iniemational search (name o( dau base and, where pradicaWc, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Cilegory* 



GUCion of document, with indtcatjon. where ippropiiate, of the rdevaot passages 



Relevant to datffl No. 



JP, 6-183189, A (Toppan Printing Co., Ltd.), 
July S, 1994 (05. 07. 94) , 

Page 3, Par. No, (0014) to page 4, Par. No- 
(0017) (Pamilys none) . 

JP, 57-201699, A (GAO Gesellschaft fUr 
Automation und Organisation. m.b.H. ) , 
December 10, 1982 (10, 12. 82), 
Claims 1, 2, 11 & EP, 65083, A 
& US, 4563575, A & DE, 3118298, C 

JP, 62-94064, U (Fujitsu Ltd.), 

June 16, 1987 (16. 06. 87) , 

Claims? Figs. 1, 2, 3 (Family: none) 

JP, 4-336299r A (Hitachi Maxell, Ltd.), 
November 24, 1992 (24. 11. 92), 
Page 2, Par. Nos. (0009) to (0011); Fig. 3 
(Family: none) 



1, 2, 8 
Ir 2, 6-8 

1, 2, 5, 8 
1, 3, 7, 8 



[xj FigtherdocumentsnrclUiedinthecootlottntioBofBoKC | | Sec palem Camily nnncx. 



docwDeot pabatked after the Utemational (Uiag dai* or pnodtv 

. aad nor iacoatUct with diaaiylkatton bat chad tan a d iaa tt a d 

A** docMe^d^agihegnaanisttlaorttaBrtwUGblsaoccnnaideiad prindplc oribaory aadeilying (be UvMlion 

"L** dooamentwfelckBay thrawdmriNsoapnavlly claiB<s)or«hiAlB wimihe docMmaai 

«paeHlf«aaeM»*P<a»«>; eoosfctared to lovolva an mvealwe aiep wksa the dnemni • 

no- docannt fefesriif to aa ool rfhrt i tw , mm, asWMtion or oinor ^fff^^mfin^mmm^^Mmm malm^Mm^ ^agmmam ^ 

meaan balagebirto— to ■ ffirnia skilM to tbaart 

doc«oai-p.bH.h?dpdortolbetotonia*a«lfi^ doounontma-berpf tbeaa-a p-«tl«lly 



Dnie of the actual ootopletiaa of the ioietBatiaoal neavcb 

February 23, 1998 (23; 02. 98) 



Dntn of nnili P£ of the international search report 

March 3, 1998 (03. 03. 98) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facrinule No. 



Anthorned ofTio 
TckpboncNo. 



Form PCr/ISA/210 (scoond sheet) (July IW) 



8 



BNSDCXID: <ER. 



.1 008951 A1J_> 



EP 1 008 951 A1 





INTERNATIONAL SEARCH REPORT 


International appUcalioii No. 1 

PCT/JP97/045O6 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 




Category* 


Qtalion of documcni. with iodication, where apprapriate, of the relevant fassages 


Relevant to cUim No. 


X 


JP, 4-112096, A (Sony Corp.), 
April 14, 1992 (14. 04. 92), 
Claims (Family: none) 




1, 4, 7, 8 


X 


JP, 63-16176, U CToppan Printing Co., 
February 2, 1988 (02. 02. 88), 
Claims; Pig. 1 (Family: none) 


Ltd . ) , 


1, 7, B 



Fom PCT/ISA/210 (continiutioo of ucood sheet) (July 1992) 



9 

BNSDOCID: <EP 1008951A1J_> 



THIS PAGE BLANK (US""! 



